Attachment and fusion of endoplasmic reticulum with vacuoles containing Legionella pneumophila.
Legionella pneumophila is an intracellular pathogen that replicates in a unique vacuole that avoids endocytic maturation. Previous studies have shown host vesicles attached to the L. pneumophila-containing vacuole (LCV) minutes after uptake. Here we examine the origin and content of these vesicles by electron microscopy (EM). Our data demonstrate that the attached vesicles are derived from endoplasmic reticulum (ER) based the presence of the resident ER proteins glucose-6-phosphatase, protein disulphide isomerase (PDI) and proteins having the ER-retention signal lysine-aspartic acid-glutamic acid-leucine (KDEL). After tethering occurred, ER markers inside of attached vesicles were delivered into the lumen of the LCV, indicating ER fusion. Treatment of cells with brefeldin A did not interfere with the attachment of ER vesicles with the LCV, suggesting that tethering of these vesicles does not require activities mediated by ADP-ribosylation factor (ARF). ER vesicles were not tethered to the LCV in cells producing the Sar1H79G protein, indicating that vesicles produced by the Sar1/CopII system are necessary for vesicle attachment. From these data we conclude that formation of the organelle that supports L. pneumophila replication is a two-stage process that involves remodelling of the LCV by early secretory vesicles produced by the Sar1/CopII system, followed by attachment and fusion of ER.